Text book Assignnent:

ASSI GVENT 3

“Force and Pressure,”
and Hydraulic Machines,”

t hrough 11-15

chapter 9,
chapter
“Machi ne El enents and Basic Mechanisns,”

pages 9-1 through 9-7; “Hydrostatic
10, pages 10-1 through 10-10; and
chapter 11, pages 11-1

3-1.

3-2.

3-3.

3-4.

3-5.

Wth which of
is force neasured?

A manonet er
A bourdon gauge
A spring scale
A baroneter

Pressure is expressed in terns of

di stance and density
vol ume and force
density and vol unme

B w N

If a cylindrical tank which stands
on end is 4 feet in dianeter and
contains 350 pounds of water, the

pressure on the bottom of the tank

is approxi mately

1. 22 | b per sq ft

2. 28 | b per sq ft

3. 65 | b per sq ft

4, 350 Ib per sq ft

At sea level, what is the force of 3-8.

the atnosphere on each side of a
cube nmeasuring 16 inches on a side?

1. 380 Ib
2. 890 Ib
3. 2,400 Ib
4. 3,840 Ib

If the pressure in a steam boiler
that supplies pressure to a piston
4 inches in dianmeter is 600 pounds
per square inch, the total force
exerted on the piston is

approxi matel y

1. 150 I'b
2. 600 Ib
3. 2,400 Ib
4, 7,500 Ib
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the follow ng devices 3-6.

area and force 3-7.

The airbrake cylinder on a railroad
car has a dianmeter of 8 inches.

The | oconotive supplies conpressed
air to this cylinder at 90 pounds
pressure per square inch. How nuch
force is transmitted to the brake
shoes when the brakes are applied?

1. 720 |Ib
2. 4,520 1b
3. 5,000 Ib
4, 6,500 Ib

Wien the pressure being measured
with the gauge shown in textbook
figure 9-4 is decreased, the

i nkage end of the Bourdon tube has
a tendency to nbve so as to cause

t he

tube to becone less curved
tube to beconme nore curved
pointer to turn clockw se
pointer and gear to turn in
opposite directions

In which of the follow ng
situations would a Schrader gauge
be used instead of a Bourdon gauge
or di aphragm gauge?

1. Measuring the force that air
exerts on an object at sea
| evel

2. Measuring pressure in a
hydraulic system in which the
load fluctuates rapidly

3. Measuring the force that water
exerts on an object at the
bottom of a tank

4. Measuring air pressure in the
space between inner and outer
boi | er casings



3-9.

3-11.

3-12.

What instrunent is best for
nmeasuring pressure differences in
an atnosphere of air where the
pressure ranges between 31 and 32
i nches of nercury?

Bour don gauge
Schrader gauge
Manonet er

Di aphragm gauge

EaNN O I S

A baroneter is used to neasure

absol ute tenperature
at nospheric pressure
relative hunmidity
steam pressure

The forces in an aneroid baroneter
that bal ance each other are the

1. resistance of a nmetal box to
stretching or conpression plus
the tension in a spring and
at nospheric pressure

2. resistance of a nmetal box to
stretching or conpression plus
the force exerted by the air in
the box, and the force exerted
by the atnosphere

3. force exerted by steam under
pressure and the tension in a
spring

4. force resulting from expansion
in a netal bar and the tension
in a spring

bar onet er
are the

The forces in a nercurial
whi ch bal ance each ot her

1. weight of a colum of nmercury
plus the force exerted by the
air in the tube above the
nmercury, and the force exerted
by the atnmosphere plus 14.7 psi

2. force exerted by steam under
pressure and the force exerted
by the weight of a colum of
mer cury

3. forces exerted by the

at nrosphere and the weight of a
colum of nercury
4. weight of a colum of mercury,

and the pressure of the vacuum
above the mercury plus the
force exerted by the atnosphere
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3-13. If an airtight container is filled
with steam and then cool ed so that
the steam condenses, the pressure
inside the container is reduced
because

1. a volunme of steam weighs |ess
than an equal volune of water

2. the pressure on the surface of
a liquid is always zero

3. the water resulting from the
condensation of the steam
cannot be conpressed

4. a partial vacuum results from
the condensation of the steam

3-14. Which of the follow ng instrunments
is used for measuring pressures in
the condenser for a steam turbine?
1. Bar onet er
2. Schrader gauge
3. Manonet er
4. Bourdon tube gauge
Information for items 3-15 and

® 3-16: Pressure measurenments are

generally classified as absolute pressure
or gauge pressure. Absol ute pressure is
the total pressure, including that of the
at nosphere; it is the pressure neasured
above zero pressure as a reference |evel
Gauge pressure is the difference between
absol ute pressure and the pressure of the
at nosphere; it is pressure neasured above
at nospheric pressure as a reference |evel

3-15. At sea level, the pressure in a
tire is 24 psi gauge pressure. The
absolute pressure in the tire is
approxi matel y
1. 39 psi
2. 33 psi
3. 24 psi
4. 9 psi

3-16. At sea level, the pressure in an

air tank as measured by an aneroid
baronmeter is 31 inches of nercury.
How much greater or |ess than

at rospheric pressure is the

pressure in the air tank?
1 1 inch nore

2 1 inch less

3 2 inches |ess

4 2 inches nore



3-17.

3-18.

3-19.

3-20.

A manonet er
in equilibrium
bal ance each ot her

1.

What

is an example of forces
The forces that
are the

force exerted by the atnosphere
and the force exerted by the
liquid inside the closed
cont ai ner

force exerted by the gas inside
the closed container plus the
weight of the liquid on one
side of the tube, and the force
exerted by the atnmosphere plus
the weight of the liquid in the
other side of the tube

force exerted by the steamin
the steam line and the weight
of a colum of liquid

force exerted by the gas inside
the closed container and the
wei ght of part of the liquid in
the tube

instrunments are

i nt erchangeabl e as pressure—
nmeasuring devices?

1.

2.
3.
4.

Aneroi d baronmeter and rmercurial
bar onet er

Schrader gauge and nanoneter
Spring scale and steel yard
Bour don gauge and di aphragm-

type pressure gauge

Hydrostatic pressure is the
pressure exerted by

gas in notion
gas at rest
liquid at rest
liquid in notion

Density is defined in terns of

pressure and vol unme
wei ght and di stance
pressure and area
wei ght and vol une
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3-21.

3-22.

3-23.

D%

Figure 3A

The pipes in figure 3A are filled
with water. Pipe AB is vertical
pipe CB is horizontal; pipe ED
poi nts downward at an angle. The
poi nt of greatest pressure is at
poi nt

A OWN PR
OO0 w>

The density of lead is
approxi mately how nmany tines
greater than the density of water?

PoNE
R ©~

1

Wi ch of
st at ement
of water

the following is a true
concerning the pressure
on a subnerged submarine?
1. The pressure is equal on the
top and on the bottom

2. The pressure is greater on the
top than on the bottom
3. The pressure is greater on the

bottom than on the top
4. There is pressure only on the
top



3-24.

3-25.

3-26.

3-27.

If one cubic foot of substance A
wei ghs nore than one cubic foot of
substance B, what is the

rel ati onship between the densities
of substances A and B?

1. The density of substance A is
greater than the density of
substance B

2. The density of substance A is
| ess than the density of
substance B

3. The density of substance A is
the sane as the density of
substance B

4. Not enough information is given
to determine the relationship

Depth charges are dropped in the
vicinity of a subnerged subnarine
The depth charge illustrated in

t ext book figure 10-1 is set so as
to be exploded by the

1. speed of the depth charge as it
nears the submarine

2. speed of the depth charge as it
enters the water

3. inpact of the depth charge
agai nst the hull of the
submari ne

4. pressure of the water at the
estimated depth of the
submari ne

Hydrostatic pressure in a torpedo
is enployed to

1. maintain the torpedo on course

2. launch the torpedo

3. keep the torpedo at desired
depth

4. increase the torpedo speed

In a torpedo depth engine, the
setting of the depth screw
determ nes the

1. pressure of the air
the depth engine

2. length of the pendul um

3. angular set of the vertical
rudders

4.  anount of force which is
required to nove the diaphragm

supplied to
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3-28.

3-29.

3-30.

The air punped into a diver’'s suit
hel ps him or her to withstand the

pressure of the water because

1. pressure of the air in the
diver's suit is greater than
the pressure of the water

2. air enters the diver’'s body so
that the pressure inside his or
her body is equal to the water
pressure

3. air is conpressible and water
is not

4, force is not transnitted by air

The pressure in a diver's suit nust
be rel eased gradually because

1. if pressure is released too
rapidly, the air which entered
the diver’s body under high
pressure wll cause bubbles to
formin his or her blood stream

2. the diver’s lungs cannot
qui ckly becorme adjusted to
breathing air at norma
pressure

3. the diver’s blood circulation
was partly cut off while under
hi gh pressure, and sudden
return of normal circulation is
pai nf ul

4. air at nornmal pressure contains
| ess oxygen than air at high
pressure, and the body nust
adjust to this condition
gradual l'y

The pitonmeter log determnes the
speed of a ship by measuring the
di fference between

1. hydrostatic pressure near the
keel of the ship and
hydrostatic pressure near the
water |ine

2. hydrostatic pressure and the
pressure of water in notion
past the ship at the sanme depth

3. pressure of the water noving
past the ship and atnospheric
pressure

4, pressure of the water noving
past the ship and the speed of
surface wind



3-31.

3-32.

3-33.

The speed of a ship can be
determined from a pitonmeter |og by

1. mltiplying the reading on the
pitoneter log by a constant
factor which is dependent upon
the characteristics of the ship

2. conbining the reading of the
pitometer log with the reading
of the engine revolution
count er

3. dividing the reading by the
density of the water

4. reading it directly from the
calibrated scale

A hydraulic nachine is one which
operates as a result of forces
transmtted by

1. mechani cal energy

2. electrical energy

3. steamin a closed space

4. liquid in a closed space

A closed hydraulic system will not

operate properly if air is present
in the lines or cylinders because

1. air is highly conpressible and
cannot be used to transmit
forces

2. air, being conpressible, would
not transnmit the applied
pressure

3. air interferes with the proper
operation of the valves

4. air increases the pressure in
both cylinders
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3- 34.

3-35.

Which of the following is NOT a
true statement concerning
transm ssion of pressure in a
liquid in a closed space?

1.

Pressure applied to any part of
the liquid is transnmtted
equally to all points in the
liquid

Pressure applied to any part of
the liquid is transnitted to
all points in the liquid

w thout | oss

Pressure in the liquid causes
it to expand and increase in
density

Pressure in the liquid acts at
right angles to the walls of
the container regardl ess of the
shape of the container

Whi ch of the following has NO
rel ationship to the nechanical
advant age of a hydraulic nachine
with one small and one |arge

pi st on?

1.
2.
3.

The area of the small piston

The area of the large piston

The length of the connecting

t ube

The distances the two pistons
nmove

Figure 3B



3-36.

3-37.

3-38.

Itenms 3-36 through 3-38 are related
to figure 3B.

If the weight on the large piston
just bal ances the weight on the
smal| piston, it follows that the

1. force per unit of area is the
sanme on both pistons

2. weights on the two pistons are
equa

3. force on the large piston
equal s that on the small piston

4. pressure is greater below the
small piston than it is bel ow
the large piston

If a certain force is applied to
the small piston, what are the

rel ati onshi ps between pressures in
various parts of the systenf

1. The pressure on the snall
piston is greater than the
pressure on the large piston

2. The pressure on the snall
cylinder is the same as the
pressure acting against the
smal | piston and is greater
than the pressure in the large
cyl i nder

3. The pressure in the connecting
tube is the sane as the
pressure in the snall cylinder
and is greater than the
pressure in the large cylinder

4. The pressure is the same on al
parts of all surfaces that
encl ose the liquid

Let Fy be the force applied to the
smal | piston and F, be the force
exerted by the large piston. Wich
equation represents the

rel ati onship between the forces Fy

and Fz?

n
-n

=
fury
(o)

2
0

T
= T

or
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S
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—

3-39.

3-40.

The area of the small piston in a
hydraulic press is 3 square inches
and the area of the large piston is
75 square inches. If a force of 50
pounds is applied to the small
piston, the large piston will
(neglecting frictional |osses)

exert a force of

1. 25 1D
2. 250 I'b
3. 725 1b
4, 1,250 Ib

In a hydraulic press, how does the
di stance the small piston noves
conpare with the distance the large
pi ston noves?

1. The small piston will always
nove a greater distance than
the large piston

2. The large piston will always
nove a grater distance than the
smal | piston

3. Both pistons will nove the sane
di st ance

4, There is no relationship
bet ween the novenents of the
two pistons

[tens 3-41 and 3-42 are related to
the hydraulic press shown in

t ext book figure 10-10.

3-41.

What is the main function of the
check val ves?

1. To prevent the liquid from
escaping from the I|arge
cylinder into the reservoir

2. To prevent the liquid in the
reservoir from flooding the
smal | cylinder

3. To mmke possible several short
strokes, instead of one |ong
stroke, with the small piston

4. To allow the large piston to
return to its starting position



3-42.

3-43.

3-44.

3-45.

What is the principle function of
the gl obe val ve?

1. To protect the cylinder from
excessive pressure

2. To prevent the liquid in the
reservoir from flooding the
smal | cylinder

3.  To make possible several short
strokes instead of one I|ong
stroke with the piston

4, To allow the fluid in the large
cylinder to flow back into the
reservoir

A main ballast tank on a subnmarine
is filled with sea water by

1. allowing air to escape fromthe
vents at the top of the tank
and allowing water to enter
through flood ports at the
bottom of the tank

2. punping air from the tank and
punping water into the tank
through the vents at the top

3. punping it in through the vents
at the top of the tank

4. punping it in through the ports
at the bottom of the tank

How is the water renoved from the
mai n bal | ast tanks when a subnerged
subnmarine is surfacing?

1. Mdtor—driven punps syphon off
the water

2. The water is forced out wth
hi gh—pressure air

3. The water flows out through
ports under the pull of gravity

4.  Hydraulic punps syphon off the
wat er

The variable ballast tanks on a
submarine are filled with sea water

by

1. allowing air to escape from the
tanks and water to enter
through flood ports at the
bottom of the tanks

2. punping air from the tanks and
allowing the water to enter
t hrough vents at the top of the
t anks

3. either of the above nethods

4. punping it in
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3-46. Hydraul i ¢ nachi nes are used aboard
submarines for
1. opening and closing the vent
val ves of the main ballast
t anks
2. raising and lowering the
peri scope
3. opening and closing the vent
val ves of the safety tanks
4, all of the above purposes
When answering items 3-47 and 3-48,
® refer to figure 10-14 of your
t ext book
3-47. The purpose of an accunulator in
the hydraulic systemis to
1. accumulate oil as it is
rel eased from the reservoir
2. keep the air in the systemat a
constant pressure
3. accunul ate excess oil which
fl ows past check valves in the
system
4, keep the oil in the system
under pressure
3-48. To what part, if any, is the piston
in the accumul ator fastened?
1. A rod which is operated by a
crankshaft
2. A rod which is activated by
pressurized oil in the
reservoir
3. A min flood valve
4. None
3-49. Wiy is it easier to push a 50-pound

barrel up a gangplank than to push
a 50 pound box?

1. Rolling friction is less than a
sliding friction

2. The shape of a barrel defies
gravity better than the shape
of a box

3. The barrel has a greater
surface to come in contact wth
t he gangpl ank

4. Al of the above reasons



3-50.

3-51.

3-52.
D
A BEARING B
HOUSING
B
3-53.
Figure 3C
[tens 3-50 through 3-52 are based
on figure 3C
VWi ch of the follow ng types of
bearing is often used in the
housing to provide free novenent in
the direction indicated by arrow C?
1. Thrust bearing
2. Journal bearing
3. Reciprocal notion bearing
4. Tapered roller bearing
A radial ball bearing used in the
housing is superior to a journa
bearing for
1. reduction of friction under
heavy twi sting stress as
indi cated by arrow A 3-54.

2. absorption of stress as
indi cated by arrow B

3. prevention of shaft
indi cated by arrow C

4. reduction of friction during
hi gh—speed rotation of the
shaft as indicated by arrow D

notion as
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What type of bearing is designed to
permt free rotation of the shaft
while restraining nmotion in the
direction indicated by arrow C?

1. Radial ball bearing

2. Needle roller bearing
3. Thrust bearing

4. Journal bearing

The two hardened steel rings of a
bal | bearing assenbly are called
t he

rollers
races
separators
shoul ders

> w e

Figure 30

The spring in the mechani sm shown
in figure 3D is used to

1. store energy for part of a
functioning cycle

2. force a conponent to engauge
anot her conponent

3. return a conponent to neutral
position after displacenent

4. counterbal ance a weight or
t hr ust



3-55.

3-56.

3-57.
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Figure 3E

The function of the spring in
figure SEis to

1. store energy for part of a
cycle

2. counterbalance a weight or a
t hrust

3. return a conponent to its

original position after
di spl acenent
4, permt sone freedom of novenent

bet ween ali gned conponents
wi t hout di sengagi ng them

Wi ch of the follow ng types of

springs can be used in conpression,

extension, or torsion?

1. Flat spring

2. Spiral spring

3. Helical spring

4. Each of the above

What are volute springs?

1. Spiral springs nmade of plaited
strands of cable

2. Helical, conical springs wound
with each coil partly
overlapping the coil next to it

3. Flat springs made of slightly

curved plates
4,  Double cone springs with their
| arge ends joined together
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3-58.

3-59.

3-60.

3-61.

3-62.

As used in sone autonotive
suspensi on systens, straight

torsion bars reduce shock or
by

i mpact

conpr essi ng
twi sting
bendi ng

t el escopi ng

differential
shaft?

What gear of the gear
is fastened to the spider

| nput gear
End gear

Qut put gear
Spi der gear

W e

In the gear differential shown in
figure 11-11 of your textbook, in
proportion to the sum of
revolutions of the end gears, how
many revol utions does the spider
make?

1. One half as many

2.  The same nunber

3. Twice as nmany

4.  Four times as many

Wi ch of the following statements

is true of a gear differential no

matter which type of hook-up is
used?

will follow the end
gears for half the sum or
difference of their revolutions

2. The two side gears are the
inputs and the gear on the
spider shaft is the output

3. The spider shaft is one input,
and one of the sides is the

1.  The spider

ot her out put

4, If the two inputs are equal and
opposite, the spider- shaft wll
nove in either direction

Slightly worn |inkages can probably
be adjusted by |engthening or
shortening the rods and shafts.

1. True
2. Fal se



3-63.

3-64.

3-65.

3-66.

3-67.

Rocker arnms are a variation of 3-68.

whi ch of the follow ng parts?

The clevis

The | ever

The turn buckle
The coupling

N WN

The counterbal ance weights on the
clamps of a sleeve coupling serve

to 3-69.

1. increase speed

2. decrease shaft vibration

3. transmit notion from a link
noving in one direction to a
l[ink noving in a different
di rection

4. change rotary notion to linear

noti on 3-70.

The coil spring in an A dham
coupling serves to

1. reduce friction between the
coupl i ng disks
2. keep the coupling disks in

pl ace
3. make allowance for changes in
shaft length
4. strengthen the coupling 3-71.

What device is used to couple two
shafts that nmeet at a 15° angle?

Sl eeve coupling
Hooke j oi nt

A dham coupling
Fl exi bl e coupli ng

The anount
coupl ed by a Hooke joint
t he

depends on

1. strength of the joint

2. nunber of degrees the shafts
are out of line

3. difference in the |engths of
the shafts

4. conbi ned weight of the shafts
and the joint
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of whip in shafts 3-72.

The fixed, flexible, and O dham
coupl i ngs have a conmon use, which
is to connect rotating shafts that

are
1. perfectly aligned

2. msaligned by nore than 25°
3. slightly misaligned

4, severely stressed

What advant age does a vernier-type
coupling have over a sliding |ug
coupl i ng?

1. Sinplicity of operation
2. Strength

3. Flexibility

4. Accuracy of adjustnent

Cans are generally used for all of
the follow ng purposes EXCEPT

1. transmitting power

2. changing the direction of
notion from up and down to
rotary

3. controlling mechanical

4. synchronizing two or
engagi ng units

units
nor e

VWhen the valve of figure 3E is not
being lifted by the cam | obe, the
camroller is held in contact wth
the edge of the cam by the

speed of the canshaft
spring as it shortens
wei ght of the valve
spring as it |engthens

BN e

A function of the clutch in the
drive mechanism of a power boat is
to

1. pernit changes in gear ratio

2. disconnect the engine from the
propel | er shaft

3. reverse the pitch of the
propel | er

4, reverse the direction of the
engi ne rotation



3-73.

3-74.

What

type of clutch has

interlocking teeth?

=~ w e

Singl e disk
Cone

Hel e—Shaw
Spiral claw

Either a positive clutch or a
friction clutch nay be used in a

gear

1.

2.

train to

obtain a greater mechanica
advant age

synchroni ze gear speeds before
the gears are neshed

permt interruption of power
transm ssion through the train
conpensate for slight angular
m sal i gnnent of shafts
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3-75.

Magnetic and induction clutches
differ mainly in the manner in
whi ch the

1. novable clutch face is actuated

2. contacting surfaces are
[ ubricated

3. driving and driven faces are
brought into contact

4, power is transmitted between
the driving and driven nenbers



